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ABSTRACT
The coronavirus disease 2019 (COVID-19) has rapidly progressed into a global pandemic within several months. In

diagnosis, reverse transcription polymerase chain reaction (RT-PCR) is currently performed. Given the lack of

sensitivity and its turnaround time, RT-PCR alone is not necessarily perfect for rapid diagnosis of COVID-19. In this

article, we aim to review the typical symptoms, clinical course, manifestations and usefulness of chest CT in

comparison with RT-PCR.
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BACKGROUND

Since emerging in Wuhan, China, in late December 2019, the
COVID-19 epidemic caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) has progressed rapidly
into a global pandemic [1]. Typical clinical symptoms of
COVID-19 are fever, cough, fatigue, shortness of breath, and
other respiratory tract symptoms, and in some severe cases
progresses to death [2]. The ongoing pandemic of SARS-CoV-2
infections has led to 3, 557, 235 and 245,150 deaths globally as
of June 6, 2020 [3].

SUBJECTIVE

The diagnosis of COVID-19 is currently performed by detecting
SARS-CoV-2 RNA by RT-RT-PCR. It has been reported that the
detection sensitivity is about 70%, and it takes a couple of days
until the RT-PCR results are back, and therefore rapid diagnosis
of COVID-19 is not necessarily easy [4].

The clinical manifestations of COVID-19 include, fever (98.6%),
malaise (69.6%), dry cough (59.4%), loss of appetite (39.9%),
muscle pain (34.8%), dyspnea (31.2%), sputum (26.8%), sore
throat (17.4%), and diarrhea (10.1%) from a retrospective study
in a single center in Wuhan [5].

In addition, smell and taste disorders (e.g. anosmia and
dysgeusia) have also been reported as common symptoms in
COVID-19 patients. From a retrospective study of COVID-19
patients in Italy, 34% of patients reported either a smell or taste
disorder and 19% reported both symptoms [6].

There is also an observational study describing the clinical
course of COVID-19 [7] (Figure 1). Dyspnea developed on day
median of day 5 after onset of symptoms, and hospital
admission occurred after a median of day 7 since onset of
symptoms. Also, acute respiratory distress syndrome (ARDS)
developed on median of day 10.5.

Figure 1: Clinical course.

However, it should be noted that there is a COVID-19 case
report in Japan that chest CT was positive without respiratory
symptoms on day 9 after onset of fever [8] (Figure 2).
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Figure 2: COVID-19 patient chest CT.

There are some studies that chest CT is useful for rapid
diagnosis. Typical findings of Chest CT in COVID-19 patients
reveal bilateral and peripheral ground grass opacification (GGO)
with or without consolidative abnormalities [9]. As a time course
of CT findings, unilateral multiple GGO turn to be bilaterally,
but GGO decreases and consolidation increases over time [9].

In a study comparing chest CT from SARS-CoV-2 pneumonia in
China with other causes of viral pneumonia in United States
[10], SARS-CoV-2 pneumonia was more likely to have a
peripheral distribution, ground grass opacification, fine reticular
opacification, vascular thickening. In addition, central and
peripheral distribution, air bronchogram, pleural thickening,
pleural effusion, and lymphadenopathy are common in other
causes of viral pneumonia.

Radiologists in United State and China joining to this study
were able to distinguish SARS-CoV-2 pneumonia with high
specificity but moderate sensitivity. In another observational
study, of 167 patients screened, 5 (3%) had abnormal chest CT
and negative result, but it became positive between 2 and 8 days
later [11]. Therefore, in the case of a typical clinical course, if
there are findings of COVID-19 on chest CT, we should
consider patient isolation until RT-PCR is reported negative.

In another observational study of patients who underwent RT-
PCR testing and chest CT for diagnose of COVID-19, abnormal
finding of chest CT had a sensitivity of 97% and a specificity of
25% using RT-PCR as a reference [12]. However, in another
study, 56% chest CT of COVID-19 RT-PCR positive patients
reference did not show abnormal findings in the early phase (0-2
days) since onset of symptoms, but declined to 9% in 3-5 days
and 4% in 6-12 days from onset, respectively [13].

Therefore, chest CT may be useful for screening. But, even with
no abnormal findings, time from onset should be considered in

order to rule out COVID-19. On the other hand, there is a case
report of familial cluster of infection from a asymptomatic
patients who developed COVID-19 later, and another one that
the viral load in the upper respiratory tract of asymptomatic
patients is the same as that of symptomatic patients [14,15].

Therefore (Center for Disease Control(CDC)) suggests that self-
quarantine at home for 14 days, avoiding contact with others
and twice-daily temperature checks with monitoring upper
respiratory symptoms for high risk potential asymptomatic
patients (international traveler, those who had close contact
with a patient with suspected or confirmed COVID-19) [16].

Based on the above, chest CT may be useful modality in order to
diagnose asymptomatic patients and encourage them to be
isolated. Several studies reported that chest CT in asymptomatic
COVID-19, 50% had ground-grass opacities and the other 20%
had some abnormalities [17,18].

The American College of Radiology (ACR) suggests "Usually
Not Appropriate" as to whether chest CT is used for screening
or diagnosis for COVID-19. The reason is that other tests such
as PCR can be used for diagnosis, and the specificity of findings
on chest CT is not high and overlap with other infections such
as influenza, H1N1, severe acute respiratory syndrome (SARS)
and middle east respiratory syndrome (MERS) [1,2].

It also discusses the issue of limited medical resources such as
CT scan and medical staff, and the risk of exposure to other
patients in SARS-CoV-2 in healthcare facilities. Therefore, the
ACR recommends that the use of CT be limited to inpatients
[19]. However, as we have suggested in this review, we believe
that it is possible to prevent misdiagnosis by appropriately using
CT if clinician know the limitations of chest CT. With regard to
the risk of transmission to other patients, it can be reduced if
precautionary measures are appropriately performed following
CDC guidelines.

For the reference of the consensus statement of Radiological
Society of North America (RSNA), when chest CT shows some
abnormal findings incidentally, it is classified into typical,
intermediate, atypical appearance, and negative for pneumonia.
It is useful for radiologist to decide whether the findings on
chest CT are specific for COVID-19 [20] (Table 1).

Table 1: Proposed Reporting Language for CT Findings Related to
COVID-19.

Proposed Reporting Language for CT Findings Related to
COVID-19

Routine screening CT for diagnosis or exclusion of COVID-19 is
currently not recommended by most professional organizations or the
US Centers for Disease Control and Prevention

COVID-1
9
pneumoni
a imaging
classificati
on

Rationale
(6-11) CT Findings*

Suggested Reporting
Language
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Typical
appearanc
e

Commonl
y reported
imaging
features of
greater
specificity
for
COVID-19
pneumoni
a.

Peripheral, bilateral,
GGO* with or
without
consolidation or
visible intralobular
lines ("crazy-paving")

Multifocal GGO of
rounded
morphology with or
without
consolidation or
visible intralobular
lines ("crazy-paving")

Reverse halo sign or
other findings of
organizing
pneumonia (seen
later in the disease)

"Commonly reported
imaging features of
(COVID-19)
pneumonia are
present. Other
processes such as
influenza pneumonia,
as can be seen with
drug toxicity and
connective tissue
disease, can cause a
similar imaging
pattern." [Cov19Typ]^

Indetermi
nate
appearanc
e

Nonspecifi
c imaging
features of
COVID-19
pneumoni
a.

Absence of typical
features AND

Presence of:

Multifocal, diffuse,
perihilar, or
unilateral GGO
with or without
consolidation
lacking a specific
distribution and are
non-rounded or
non-peripheral.

Few very small
GGO with a non-
rounded and non-
peripheral
distribution

"Imaging features can
be seen with
(COVID-19)
pneumonia, though
are nonspecific and
can occur with a
variety of infectious
and noninfectious
processes."
[Cov19Ind]^

Atypical
appearanc
e

Uncommo
nly or not
reported
features of
COVID-19
pneumoni
a.

Absence of typical
or indeterminate
features AND

Presence of:

Isolated lobar or
segmental
consolidation
without GGO

Discrete small
nodules
(centrilobular, "tree-
in-bud")

Lung cavitation

Smooth
interlobular septal
thickening with
pleural effusion

"Imaging features are
atypical or
uncommonly
reported for
(COVID-19)
pneumonia.
Alternative diagnoses
should be considered.
" [Cov19Aty]^

Negative
for
pneumoni
a

No
features of
pneumoni
a

No CT features to
suggest pneumonia.

"No CT findings
present to indicate
pneumonia. (Note:
CT may be negative

in the early stages of
COVID-19.)
[Cov19Neg]^

Notes:

1. Inclusion in a report of items noted in parenthesis in the Suggested
Reporting Language column may depend upon clinical suspicion,
local prevelance, patient status as a PUI, and local procedures
regarding reporting.

2. CT is not a substitute for RT-PCR, consider testing according to
local recommendations and procedures for and availability of RT-PCR

*Please see (36) for specific definitions of CT findings

*GGO= ground glass opacity

^Suggested coding for future data mining

CONCLUSION

The current COVID-19 pandemic is clearly an international
public health problem. The rapid diagnosis of COVID-19
symptomatic and asymptomatic patient is sometimes difficult
and challenging. It is necessary to make a comprehensive
judgment based on the medical history, clinical symptoms, the
results of RT-PCR and chest CT.
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